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COMMENT 


REFINING PHYSICAL STANDARDS 


The article on the 
accurate redetermina- 
tion of the proton 
gyromagnetic ratio 
(y,) and the fine- 
structure constant (a) 
by P. Thomas Olsen 
and E. R. Williams 
which appears in this 
issue of DIMENSIONS/ 

NBS is representative of an important aspect 
of the research program in the National 
Bureau of Standards’ Center for Absolute 
Physical Quantities (CAPQ). Fundamental 
physical constants such as y, and a are the 
units in which physical measurements must 
ultimately be expressed if we are to establish 
an invariant measurement system. Furthermore, 
they must be measured to the highest 
possible accuracy in order to determine the 
validity of the laws of nature that we postulate. 

The principal mission of the Center for 
Absolute Physical Quantities is the develop- 
ment, maintenance and dissemination of the 
primary physical standards. In order to do 
this effectively, we must work with maximum 
skill and ingenuity at the forefront of 
measurement capability. The skills we have 
developed give us an excellent opportunity 
to perform definitive measurements of con- 
stants such as y, and @. Similar experiments 
now under way or recently completed 
within the Center include accurate determi- 
nations of the Newtonian gravitational 
constant, the speed of light, Avogadro’s 
number, the Faraday, the gas constant, and 
an improved test of Einstein’s theory of 
the isotropy of space. 

A major responsibility of the CAPQ is to 
assure the U.S. an accurate and accessible 
physical measurement base for the units of 
length, mass, temperature, time, frequency and 
electrical quantities. Of the basic units involved 
(the meter, kilogram, degree kelvin, second 
and ampere), only the kilogram is defined in 


terms of an artifact standard. The remaining 
units are defined by natural constants or 
physical laws. 

As science and technology advance, new 
definitions and measurement techniques must 
be developed to meet ever more stringent 
needs. Such a change currently under way 
is the redefinition of the meter in terms 
of the speed of light. At the NBS laboratories 
in Boulder, Colorado, pioneering work on the 
measurement of frequencies in the optical 
range (5 x 10° Hz) now makes such a defini- 
tion practical. The crucial experiment was 
originally conceived as a new determination 
of the speed of light by measuring both the 
frequency and the wavelength of radiation 
from a stabilized laser. Having achieved this to 
an accuracy limited only by the current 
definition of the meter, we then suggested 
that the derived value of the speed of light be 
a defined constant and that the definition 
of the meter be based upon wavelengths of 
stabilized laser radiations obtained by measur- 
ing their optical frequency and multiplying 
that frequency by the speed of light. That new 
definition has been endorsed by the 
Consultative Committee for the Definition of 
the Meter for consideration by the General 
Conference on Weights and Measures. 

In order to maintain an accurate and 
consistent measurement base for U.S. science 
and technology, the CAPQ carries on research 
programs that tax our precision measurement 
capability to the limit. We aim to improve 
both the national measurement base and our 
knowledge of the physical world. 
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Karl G. Kessler 

Chief, Center for Absolute Physical Quantities 
Room B164 Physics Building 

National Bureau of Standards 

Washington, D.C. 20234 

301/921-2001 
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by Gail Porter 


ust as there is no substitute for Mom’s apple 
pie, or gen-u-ine leather, there is often no sub- 
stitute for research carried out in the field. 
Although lab scientists continually strive to imper- 
Mother 


factors which make up the environment is a difficult, 


sonate Nature, duplicating the complex 
and sometimes seemingly impossible, task. 

In the area of corrosion research, lab scientists 
have been instrumental in explaining the whys and 
wheretores of corrosion processes, and hope some- 
fully 
the pitting of specimens 


day to have tests which simulate corrosive 
environments. But so far, 
against the brute forces of rain, wind, and soil has 
otten been the best source of reliable judgements 
of long-term corrosion resistance. 

At the National Bureau of Standards, corrosion 
researchers have been meeting Mother Nature on 


her own turf for over 50 years. Through measure- 
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ments made at field sites, and the development of 


new nondestructive measurement methods, they 


hope to provide industry with ways of locating 


corrosion in power cables, reinforcing bars, support 
ive steel pilings and telephone lines and _ steel 
piping systems. 

“The goal of the corrosion field testing program 
says Thomas Coyle, chief of the Bureau’s Chemical 
Stability and Corrosion Division, “is to provide data 


on the performance of materials in their service 


environments and to develop measurement method 
to detect corrosion ‘in situ.’ Our current strategy 
is to augment traditional field studies by applying 
modern scientific data 


concepts and processing 


techniques. In the long term, we hope to identify 
critical elements in the corrosion process so that 
accelerated laboratory methods may be developed 


Ideally, we would like to have test methods which 
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can be performed in the laboratory to tell us in 10 
minutes what the corrosion resistance will be like 
in 10 years.” 

The need for such methods becomes immediately 
apparent when the dollars and cents aspects of cor- 
rosion damage are examined. According to a report 
issued last year by NBS and the Battelle Columbus 
Laboratories, the cost of corrosion in the United 
States was a mountainous $70 billion during 1975 
and that figure is still climbing. To combat this 
problem, U.S. industry spends an estimated $217 
million annually in corrosion research, and the 
Federal Government, approximately $40 million. 


Corrosion at NBS 


The Bureau’s Chemical Stability and Corrosion 
Division accounts for a small but significant part of 
this Federal corrosion research effort. In particular, 
says Coyle, the NBS Corrosion Field Testing Pro- 


gram represents one of the oldest and most diver- 
sified efforts to study corrosion processes in natural 
environments. Since 1911, Bureau researchers have 
designed field testing experiments and measurement 
methods to meet the needs of industry as new 
products and new applications for old ones present 
additional corrosion problems. 

For instance, one of the Bureau's first major 
field testing projects involved measurement of the 
corrosiveness of different kinds of soils. The proj- 
ect continues to the present day, but over the years 
the emphasis has shifted from measuring the cor- 
rosion resistance of such metals as cast iron and 
copper to measuring the resistance of modern stain- 
less steels and sophisticated aluminum alloys. The 
corrosion field measurement methods have also ad- 
vanced from simple visual inspection of corrosion 
damage to the use of sensitive electrochemical 
techniques. 


Corrosion: Causes and Prevention 


Corrosion is the destruction or “eating away”’ 
of metal due to its exposure to various environ- 
ments, particularly moisture. Corrosion can cause 
holes, cracks, or thinning of metal objects mak- 
ing them unsafe or useless. 

The reason metals corrode has to do with their 
atomic makeup. Wiih the exception of gold, all 
metals occur naturally in combination with other 
elements or ores. A metal which must be 
“pulled” from its ore, will tend to revert to its 
natural form by corroding. Corrosion, then, is 
the process of a metal combining with chemicals 
in the environment to form compounds more 
like the stable ore from which it was derived. 

Some metals are more susceptible to corrosion 
than others. Gold, graphite, silver, and stainless 
steels are very corrosion resistant. Bronze, cop- 
per, brass, tin, lead, and lead-tin soldering ma- 
terial are moderately resistant. In general, cast 
iron, ordinary steel, aluminum, zinc, and mag- 
nesium are less resistant than these other metals. 

Not all corrosion takes the same form. Galvanic 
corrosion occurs when two different metals in 
contact with each other are exposed to wet, 
corrosive environments such as salt water, bleach 
or detergent. Crevice corrosion takes place when 
corrosive chemicals build up under a portion of 
the metal object which is covered with dirt, a 


gasket, bolt, or rivet heads. Pitting corrosion re- 
sults when a very small bare metal area is attacked 
by corrosive chemicals causing holes or “pits.” 
Stress corrosion occurs when a metal that has 
been pulled or bent in the manufacturing process 
is exposed to corrosive environments. This type 
of corrosion may cause the metal object to crack 
at a bend. 

There are four basic approaches to corrosion 
prevention. These include: choosing metals 
which perform particularly well in certain corro- 
sive environments; applying coatings such as 
paints, greases, waxes, lacquers, or varnishes to 
protect the metal; adding chemicals called in- 
hibitors to the environment around a metal or 
applying the chemical directly on a metal object 
to lessen the corrosiveness of that environment; 
and coupling a less corrosion resistant metal such 
as zinc with a more resistant one such as steel. 
The zinc in such a “cathodic system” will protect 
the steel while accelerating its own corrosion. 

For more information on corrosion and _ its 
“cures,” send for “Corrosion, Facts for the Con- 
sumer,” an NBS consumer guidebook made 
available through the Superintendent of Docu- 
ments, U.S. Government Printing Office, Wash- 
ington, D.C. 20402, (price, 80 cents). Use stock 
number 003-003-01947-0. 
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“Originally,” says Jerome Kruger, head of the 


present Corrosion and _ Electrodeposition 
“NBS had 120 soil 
over the The 
sponsible for this work 


time” 


Group 


about corrosion field sites all 


country corrosion researchers re- 
were on the train all the 
visiting the sites, testing methods tor deter- 


mining corrosion rates of various samples of metal, 


and extracting specimens from the soil after specific 


years of exposure for laboratory examination 

The first NBS corrosion researchers, adds materials 
William 
specimens 


research engineer Gerhold, would bury 


metal test wherever they could find 


a vacant lot.” 
Based on this early research, six different kinds 
to represent the bulk of soil 


types throughout the country 


of soils were selected 
The six underground 
corrosion testing sites currently in use contain some 
specimens more than 20 years old. 

These sites located in Washington on the 
Yakima Indian Reservation; in Maryland, near Bal 
timore at a reservoir operated by the local water 
department, and at U.S. Naval 


along a tributary of the Chesapeake Bay; in 


are 


Base 
New 
with one test site 
at Cape May and two others at Wildwood. 

At each of these sites the Bureau has been pro 


the Patuxent 


jersey at two Coast Guard bases 


vided land for testing purposes free of charge, and 
in some cases, receives additional support through 
the use of personnel and equipment needed to bury 
and extract samples. 

Presently, the six sites contain samples of cables 
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used or considered underground tele- : ron pipe 


phone lines and types and forms of rieved from the 
stainless steel th P back hoe 


used in underground 


applications. Some ipplications include 
transformer cases for underground telephone and 


power supply, water or gas pipelines, and sewage 


disposal systems 
Corrosion by Soil 
The 


has only become a problem during the last 10 to 12 
Most of the utilities 


corrosion of underground telephone cables 


years says Gerhold, project 


turn page 
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RE ON HER OWN TURF continued 


leader of both the telephone cable and stainless Technician James Fink removes the polyethylene 


ct ring from mud-caked telenhone ble le 
steel studies “have had to go underground” as the Coverng trom mud-caked telephone cable samples 


° to examine the corrosion damage to the rids 
number of aerial lines increased and demands were dln: ded nies iam 
made on companies to preserve the aesthetic ap- 
pearance of the land. 

The Rural Electrification Administration (REA), 
responsible for the regulation of telephone and 
electrical utilities in less developed areas of the 
country, asked the Bureau about 10 years ago for 
research on the performance of cables intended for 
underground use. These cables typically consist of 
a central bunch of current-carrying wires shielded 
by a layer of metal which, in turn, is jacketed with 
an insulating material such as polyethylene, a du- 
rable plastic. The REA needed information on the 
corrosion resistance of the shielding material in- 
tended to keep extraneous electricity from inter- 
fering with telephone conversations carried through 
tne central wires. 

Even though these cables are normally protected 
from corrosion by the polyethylene covering, physi- 
cal damage caused during installation by lightning 
or even by cable-munching gophers can often leave 
the shielding material exposed. Before NBS began 
research in this area, the utilities had been using 
copper, a very good electrical conductor which is 
naturally high in corrosion resistance, for both the 
current-carrying wires and the shielding material. 

Copper was getting pretty expensive,” says 
Gerhold. “They wanted to come up with a material 


Materials research engir 


William Gerhold and Fink 
install 


} 


Cal 


new telephone 
le housings which will 
be monitored for corrosion 


resistance 
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would be corrosion resistant and still be 
sonably priced 

In 1968, 1086 sa les 12-inch cable sections 

representing 31 dit nt 5 of cable were buried 


Id testing sites mentioned 


' 


tained “windows 
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protective vyiene jacket was strippec 


expose sect ; the shielding metal 


members 
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MEETING MOTHER NATURE ON HER OWN TURF continued 


A canopy provides relief from 
the sun as NBS scientists 
record the corrosion rates of 
each of the steel piles at the 
Dam Neck, VA, field site. 
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test pilings, the Bureau has monitored the corrosion 
resistance of samples at this site since 1966. 

During that year, 30-foot steel piles of the type 
used to support concrete structures were either 
driven directly into the ground or buried horizon- 
tally at the Montreal site. Some of the 21 piles were 
coated with corrosion resistant paint, some were 
“capped” with concrete, and some were left bare. 
Every year since then researchers have visited the 
site and measured the corrosion rate of the piles 
using the polarization technique described above. 
In addition, some samples were removed after 3, 6, 
and 12 years of exposure and the extent of actual 
damage was determined by weighing and measuring 
the thickness of the specimens to see how much 
metal had been lost through corrosion. 

Sponsored jointly by the Province of Quebec and 
the American Iron and Steel Institute, the project 
is slated to continue for 50 years from the year of 
installation. 

This may seem an unusually long time for one 
research project by ordinary standards. However, 
corrosion is usually a very slow process. Field test 
projects often require more than a decade of meas- 
urements before conclusive results may be reported. 

Electrochemical polarization techniques, for ex- 
ample, were first being applied to corrosion meas- 
urement around the early 1940’s. But before the 
technique is given the seal of approval, the elec- 
trical measurements must show statistically reliable 


correlation with the evidence of actual corrosion 
damage which takes years to develop. 

So far, says Edward Escalante, project leader of 
the Montreal study, the electrochemical polariza- 
tion and the physical evidence of corrosion have 
matched very well. At Montreal, the electrical meas- 
urements have successfully portrayed the different 
corrosion rates for bare, coated, and capped piles. 


Corrosion By the Sea 


Other electrical measurements are being made at 
a U.S. Navy base at Dam Neck, Virginia, to deter- 
mine the corrosion rates of over 80 piles treated 
with many different coatings and cathodic protec- 
tion systems. The piles are driven into the sea floor 
about 100 yards offshore and look, to the unknow- 
ing observer, like the remains of a fishing pier. This 
project should provide valuable information on 
effective ways to measure corrosion rates of steel 
structures such as offshore oil rigs. 

So far, about one third of the offshore piles have 
been removed and physical measurements of cor- 
rosion damage have been compared with electrical 
measurements. When the remainder of the piles are 
removed sometime next year, the comparison of 
physical and electrical data, combined with the 
results from the Montreal site, the stainless steel 
project, and a relatively new power cable project, 
should provide a long awaited measure of the reli- 
ability of the electrochemical technique. 
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Opposite page. The sun 
stretches a yawning ray 
through the 70 steel piles 
at the Dam Neck, VA, 
field test site 


Corrosion of Underground Power Cables a long history at NBS 
Researchers will also be experimenting ee 
lenges 
\ project recent 
the De 


ith a new technique 


pitting corr buried power cables 
This type rrosion has recently become partment O 
problem for electric power companies. The « 
consist of current-carrying wires in the center 


rounded by a special kind of polyethylene pla 
The outside of the plastic insulator is wrapped 
grounding res. Corrosion damage to these 
side wires can be very dangerous since they 


to protect anyone who accidentally digs ‘ 

nentinec pel 
from electrocution ; bt 
. 1 aguraple enoug 
The new technique involves measuring smal 


ement ot 


fluctuations of the corrosion current from its aver ’ , 


concrete 


age value. These fluctuations are commonly referred 

noise” and are thought to be larger when 
pitting corrosion ts occurring ; 
In this new project, sponsored by the Ele MSUUMENS May 
Power Research Institute, NBS researchers will ver Corrosion monitor 
trons 


using noise measurements and other electrochemi- 
Work is also under way to develop automated 


cal techniques to try to detect and locate corrosion 
data acquisition and Itimatel microprocessor 


on these grounding wires 

The job will certainly not be easy, says Escalante controlled field measurements of corrosion and en 
» }O | ~ < . *AS »ay> SCalaANnle , 
vironmental data. When fully implemented, these 

We are trying to measure a little twig (noise ' 

» ; Bae new techniques will permit almost continuous 

fluctuations) in a forest (overall corrosion current 

monitoring of corrosion processes under a variety 

of field conditions. With these new tools, research 


In the Future ‘rs will have powerful new weapons in their con 


Although the corrosion field testing program has tin war against corrosion ‘a 





by Michael Baum 


a HIS article is on a topic with the obscure- 
( ( )\ LR sounding title of “the redetermination of the 
S11 RY gyromagnetic ratio of the proton and the 
: fine-structure constant.’ Before you ask what that 

has to do with anything, let us assure you that it 
has to do with everything 

In brief, earlier this year two NBS physicists, 
P. Thomas Olsen and Edwin R. Williams, published 
the cumulative results of several years of work lead- 
ing to a new value for a basic constant of physics 
known as the fine-structure constant, «, measured 
to the unprecedented accuracy of one-tenth of a 
part per million (ppm 

In the words of Dr. Williams, “The measurement 


we made has a profound effect on one of the most 


fundamental theories of physics, and yet, interest- 
ingly, the experiment we did is fundamentally one 
of the most simple—measuring the distance be- 
teen two wires.” 

PRE ISELY But before all this makes sense, we will have to 
back up a bit. 
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IMPROVING THE GYROMAGNETIC 
AND OTHER CONSTANTS 


The “basic physical constant’ involved in 
work appears in many equations and theories 
modern physics, but for our purposes the most 
portant thing is that it is central to a the 
physics known as quantum electrodynamics 
QED for short 

QED is perhaps the most successful 
theory produced by physics to date 
cause of these successes it is now 
that quantum electrodynamics provide 
description of all physical phenomena 
directly involve nuclear forces, the 
tions, or gravitatior 
electrical and magne 
particles, and theref 


nature < 


measurements that modern 

Because o s, according 
NBS ical irement 
sion, Dr. Barry ivior, it is 
stantly check - uracy of 
view { ( wewnat contre 
computa 


ing matt 


ition might itsel 


f | 
) other cal 


accuracies 


The Fine-Structure Constant 

One of the most important physical con 
QED—in the sense that the speed of 
Planck’s ynst are important quantities 


constant symbolized 


| ‘ 
ve know @, the better w 


to test the accuracy of QED predic tions 


Suppose, for example, we wish to find 


tor the magnetic moment anomaly of the el 


ae, Which relates t re effect of a magnet 
on an electron. It is possible using fairly sophi 
cated techniques, to experimentally measure a, 


within four parts in 10°, a feat compar 
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OF SPIN AXIS 


ever, these less well known contributions are no 
more uncertain than @ 

Until the Williams and Olsen measurement, the 
best experimental value for the fine structure con- 
stant was good to a part in a million (1 in 10° 
Their most recent work has pushed that 


by a factor of 10 to 1 in 10’ 


accuracy 
and they expect to 
be able to redo the experiment to within a few 
parts in 10° using more sensitive equipment now 
being built by NBS. This will bring the experimental 
value for @ within range of the best experimental 
value for ae. 

One of the most important features of Olsen 
and Williams’ new value of @ is that it is indepen- 
dent of QED theory. Thus, it can serve as a check 
not only on the internal consistency of QED but 


on its accuracy in an absolute sense as well. 


And the Gyromagnetic Ratio 


To slightly complicate the issue, the fine-structure 


DIRECTION OF APPLIED 
MAGNETIC FIELD 


\ 








constant is not as a rule found by direct experi- 
ment, but | 


rather, calculated from an equation which 


gives a 


in terms of several other quantities: the 
Rydberg 


speed of light; the constant, which re- 


levels in an atom; the 
magnetic moment of the proton 


lates to permissible energy 
the ratio of the 
charge of the electron to Planck’s constant; and a 
quantity called the gyromagnetic ratio of the pro- 
ton, written 7’, (the ’ mark indicates that the value 
is tor protons in water). 

As it happens, all but the last value in this equa- 
tion are already known to within one or two parts 
in 10° or better 


sO an improved value for the fine- 


structure constant depends essentially on improv- 
ing the known value of the gyromagnetic ratio of 
the proton. 

Which is? 


with a 


Well, a 


yOsitive charge and a 


proton is a stable particle 
spin.’’ Most subatomic 
particles including protons are thought of as “spin- 
ning’ about an “axis” like a This is 
not to say that they actually spin in any real 
of the word 


child’s top. 


sense 
since some of these particles have no 


mass to spin. But they behave as they were 


spinning. 


Like a spinning top, a proton will precess in 


the presence of a force field. In precession, the 


central axis of a top spinning under the force of 


gravity will slowly trace out a circle around the 


point of the top. A proton does the same thing in 


the presence of a magnetic field (or, rather, it a 


field, the 


as if it did The stronger the faster the 


precession, but the ratio of the rate of precession 
to the strength of the field is always constant, the 
gyromagneti 
The first 
gyromagnetic proton was made at the 
National Bureau of Standards in 


ratio 


really accurate measurement of the 
ratio ot 
1958 by Raymond 
Driscoll and Peter Bender. In a laboratory borrowed 
from the Coast and Geodetic 


was special 


where there 
etiects of 


Survey 
equipment to cancel the 
the Earth’s magnetic field, they measured the value 
of v’y to about a part in 10°. 

Since then, the gyromagnetic ratio has been used 
in the day to day work of monitoring the electrical 
standards for the nation 
convenient link 


units: it is a constant 


This was because 7’, 


I 


between several different 


which 


very 


converts magnetic 


constant 
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field strength to frequency. For a given, unchang- 
ing coil of wire, the strength of the magnetic field 
inside the directly proportional to the 
strength of the current going through the wire. 
You can monitor the stability and strength of the 
current by monitoring the stability and strength of 
the magnetic field, and you can monitor the mag- 
netic field by monitoring (through 7’, 
teristic frequency of precession of a sample of pro- 


coil is 


the charac- 


tons inside the field. And frequency is one of the 
easiest things in all of physics to measure and 
monitor. 

From 1958 to 1970, a chain of 
such as this was used to monitor the stability of 
the official U.S NBS. The 
gyromagnetic determined 
in the original experiment, was used almost weekly 


measurements 


volt as maintained by 


ratio of the proton, as 


in this program, because although the accuracy of 
the measurement was pushed only to about a part 
in 10°, the precision of the experiment—that is, the 
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ability to get the same number every time—was 


about 10 times better, a part in 10’. And for moni- 


toring the stability of a quantity, precision is more 
important than accuracy. (By 1971, this method for 


monitoring the volt had been rendered obsolete 


by a technique using supercold electronic circuits 


and the Josephson effect 


The Williams and Olsen Measurement 
While 


of daily metrology, it was 


Y'» was losing its importance in the field 
for reasons noted above, 


becoming important in theoretical physic By the 


seventies, it was obvious that and 


a new 


value for 7¥’,, preferably accurate to a part 


10° or better, was going to be very necessary 


Unfortunately, the accuracy of the 


this 


measuring 
techniques for 
i! 
i 


experiment, developed by 


Driscoll, Olson, and others, had been pushed about 


as far as they could bé. 


The basic strategy for measuring the gyromag- 


turn page 





THE PRECISELY PRECESSING PROTON continued 


gnetic pickup 
probe } 
pr hye 
t 
ad 


the 


( 


netic ratio is to place a sample of protons—gen- 
erally a small sample of water is used (the other 
atomic particles in the water don’t interfere in the 
experiment)—in the middle of a very well-known 
magnetic field. The sample is bombarded with 
radio waves, and, by a phenomenon known as 
nuclear magnetic resonance,” the sample will 
absorb energy from the radio waves at the particu- 
lar frequency that corresponds to the precession 
frequency of the protons. Sensitive instruments 
detect this effect, and it is a comparatively simple 
task to measure the frequency to very high de- 
grees of accuracy. (In point of fact, scientists can 
measure frequency more accurately than anything 
else in the world: in the best of circumstances, to 
a part in 10**.) 


The hard part, therefore, is getting a “very well- 


known magnetic field.” In the first place, the effects 
of the earth’s natural but somewhat erratic mag- 
netic field have to be nullified. Currenily, NBS has 
one of the best facilities in the country for such 
work—a special building in a remote part of the 
grounds, constructed mostly of wood and concrete 
and designed to use no steel and no more non- 
ferrous metal than absolutely necessary. In a 
second-floor room, large coils of wire (“Helmholtz 
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THE PRECISELY PRECESSING PROTON « 


LOOP OF WIRE IN SOLENOID 
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A crucial part of the gyromagnetic ratio 
experiment inv »ived measuring the 
distance between the currents carried by 
different loops of wire in the solenoid 
The scientists used the probe shown 
schematically above. The induced 
voltage in the probe coils, A and B, 
will cancel out when the current 
carrying loop is exactly half-way between 
the two coils. This equilibrium point 
was located for each loop of wire in 
the solenoid, with the laser interfer 





wir 











one particular arrangement where the induced 
current in the first coil would just cancel the in- 
duced current in the second coil, which would be 
easy enough to measure, and at that point, the 


t 


I 
he loop of wire would be exactly half- 
way between the two coils. The scientists did this 


current in 


for all one thousand loops of wire (measuring ten 
loops at a time), and, with the aid of the laser 
interferometer, solved the length measurement 
problem. 

For an infinitely long coil, these are the principal 
factors required to calculate the magnetic field. 
Since this coil has a finite length, the diameter of 
the coil also plays a part, so an adaptation of this 
method was used to measure the variations of the 
diameters of the loops as well. 

Measuring the diameter of the coil proved to 
involve much the same problems, though an error 
in the measurement of the coil diameter affects the 
final figure less than an error in length. Williams 
and Olsen eventually solved this problem with a 
system of no fewer than five currents running 
through different parts of the coil at the same 
time in a pattern worked out by computer to 
produce a magnetic field as independent of the 
coil diameter as possible. 


And Finally, The Results 


Although the progress of the experiment seems 
very straightforward and smooth when summarized 


ometer system measuring the distance 
between points 


in this fashion, like most delicate experiments it 
involved long periods of painstaking construction 
of equipment and the even more painstaking search 
for “bugs” in the set-up. 

The clever method for locating the position of 
a current in a loop of wire, for example, turned 
out to be subject to errors caused by the use of 
alternating currents (when the actual experiment 
is run, the coil carries a direct current). This was 
eventually solved, at the suggestion of Driscoll, 
through the use of a specially filtered alternating 
current in a method used at NBS before World 
War Il. 

Even more vexing, the length of the coil seemed 
to change—to shrink—with successive measure- 
ments, a phenomenon that would disappear when 
people returned from vacations or conferences. This 
was eventually traced to minor short circuits caused 
by leaking batteries (which were customarily re- 
placed when people returned from vacations or 
conferences.) 

At length, however, the details were worked out 
and the measurements made. For the record, the 
measured value is: 

2.675 132 29 10° s"Tyrs) with 
an uncertainty of 0.21 ppm. From this we calculate: 

a* = 137.035 963 with an uncertainty of 0.11 
ppm. 


7’ (low) xns 


As a matter of note, this value for the gyro- 
magnetic ratio of the proton is different from the 
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value generally ver laboratories around 


the world, or, as ‘ Everybody else in 
the world disagrees itl s about 6 par 
million 

(Although this difference 
the 0.2 ppm uncertainty 
large compared to tl 
claimed by the 

The discrepancy 
laborator es that 
ment (at lower levels of accuracy) more 
agree among themselves, and the NBS va 
been consistently different by about 6 ppm over 
years. The only thing that has changed is 
uncertaintie the NBS measurements have been 
reduced 

Of course, in comparing experiment any time 
there is a discrepancy, there is some cause for 
cern,” says William but we've gotten 


consistency in our various redundant methods tha 


we're not especially concerned if one considers 


the level of accuracy achieved elsewhere 


One of the things that has been achieved else 
where, with high accuracy, is the previously men 


s] 


tioned measurement of a. at the University of 
Washington, a measurement that fits much better 
with the NBS value for 7’) than any other. But 
here too there is an interesting discrepancy. These 
two measurements serve as the most precise check 
on the consistency of QED ever made, and, curi- 
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by Susan Lieberman 


* 
ia! e* a «> y ne cold winter night you are getting ready 


to have company and decide to light a 
e fire in the wood-burning stove. Your 
company arrives. Everyone is luxuriating around 
I foe the stove when the room begins to get uncom- 
fortably hot, and you hear strange noises coming 
8 from the chimney. As you glance toward the 
chimney, you notice a reflection of your house 
, in your neighbor’s window. Flames and smoke 
are billowing out of your chimney and sparks are 
landing on the roof. 


Ti ES Wood-burning stoves and fireplaces are gaining 
popularity as alternative energy sources in resi- 


dences, but unless they are used carefully, they 
can cause disastrous fires. In February 1978, the 


PROPER Center for Fire Research at the National Bureau of 
INSTALLATION, Standards undertook a project sponsored by the 


OPERATION AND - : : 
Lieberman is a writer and public information specialist in 
MAINTENANCE the NBS Public Information Division. 
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As Americans seek 
alternative sources 
of heat, stores that 


sell wood-burning 
‘ 


stoves—such as this AE igh | SoBront kr. Sea 


one of yesteryear 
are enjoying in 


creasing popularity 
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Department of Energy to investigate the fire safety 
of wood-burning appliances. 

A wood-burning appliance is either a factory- 
built heater or fireplace, such as the pot-belly and 
The 
appliance always consists of a fire box and chimney 
When the built 
chimney, a stovepipe (also called a chimney 


Franklin stoves, or a custom-built fireplace 


firebox is not directly below the 


con- 


nector) will connect the stove and chimney 


Wood-burning appliances can be safe if you fol- 


low some simple guidelines. NBS has examined fire 


incidents associated with these stoves and fire 


places and found that most of the dangers come 


from improper installation, operation, and maint 


nance rather from the design and construc 


tion of the stove itself 
The following fire ‘ty tips are given to h 
you avoid an unwa Some tips may appear 


obvious but they the ones that are over 
looked. This list 
NBS and other 


tion on the safe use 


nitive: as research by 


, 
roups continue further intorma 


available 


{ ft) | | ' » 
OI wood as uel will become 


Installation 


Most new stoves are made of cast iron or steel 


Buy one that has been certified by a recognized 


testing ganization (for example, Underwriters 


Laboratories). If you buy an antique stove, examine 


it carefully for cracked, missing, or malfunctioning 
parts 
Many come with installation § instruc 


Follow them 


stoves 


tions closely. Be wary of buying a 


new stove without complete installation instruc 


tions 


should be installed 


from the ceiling and walls, unless the 


protected with mineral wool paddings 


sheet metal spaced 2.5 cm incl 


In this case, a 45-cm (1 clearance 


recommended 


The stove hould no 


protected combustible floor 
, 


which need to be protected onl 


need be protected 


tloors | glowing 


may fall fron ve stove. For this 
ild be 


bergla S 


which 
mou an approved 
covered with 
d pricks ncrete 
of clearance from the 


The floor protection should 


4 inches 


tend at leas cm inches) in front 


tove » that ember removed with the ashes do 


not fall on an unprotected floor 


your hand on 


proba | too close 
i 
won't blow 
stove 


vepipe may connec 


masonry chimney or tl 


chimney Single wall 


stovepipe 


through the ceiling and should be at le: 45 cm 
wall and ceiling joint. There 
th 


to prevent fire in the wall if a single 


from the 
| 


everal Way 


through the wall. The wal 


walled stovepipe 


should be protecte “ither by a ventil: 1 thimble 


round piece of around the pipe 


with a di 


greater than 


With this 
must also ex 


ymeter 30 cm (12 inche 


by an unventilated thimble 


thimble, fireproof material 


turn page 





A ventilated thimble 
perm ts a stovepipe to 
pass safely through a 


combustible wall 


tend at least 22.5 cm (9 inches) beyond the thimble 
on all sides of the pipe.) If no thimble is used, 
the hole should be covered by at least 45 cra (18 
inches) of non-combustible material on all sides 
of the pipe. With a stovepipe 15 cm (6 inches) 
in diameter, this would require a 105 cm (42 inch) 
diameter hole through a combustible wall. 

To allow installation without such large clear- 
ances, specially constructed double-and triple- 
walled insulated chimney connectors are available. 

Double-walled stovepipes are two concentric metal 
pipes separated by an insulating material or an air 
pocket which acts as insulation. Triple-walled ones 
utilize the same principle with 3 concentric pipes. 
Follow installation instructions with these closely. 

Contact your local building code officials for 
a building permit before installing a chimney. After 
the chimney is installed have the building official 
check it. 

Masonry chimneys should be at least 10 cm 
(4 inches) thick; 30 cm (12 inches) if they’re made 
of rubble stone masonry. They should have at least 1.5 cm (% inch) fire clay flue lining. Factory- 
built chimneys should be approved by various 
standards organizations and should conform to 
building codes. These factory-built units should 
be installed according to the manufacturer's direc- 
tions. 

-Chimneys must extend at least 90 cm (3 feet) 
above the highest point where they pass through 
the roof and at least 60 cm (2 feet) higher than 
any portion of the building within 300 cm (10 feet) 

lf you have more than one appliance, wood- 
burning or otherwise, being vented through a 
single masonry chimney, each passageway should 
be separated by at least 10 cm (4 inches) of masonry 
bonded into the wall of the chimney. 

install a spark screen over the outside opening 
of your chimney. This prevents sparks from escap- 
ing and causing roof or exterior building fires. 


iH} 
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Operation 
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A correctly installed wood-burning stove or fire- 
place can still pose a fire hazard if it is not used 
properly. 

-Remember not to place any combustibles near 
the stove; in addition to furniture, throw rugs, or 
pillows, this includes newspapers which you might 
use to start 2 tire. A hot ember could fall from 
é ate SS the stove or fireplace and start a fire. 
5S 1N.)GAPT. : | 
1008 Foe AiR Never use flammable liquids such as kerosene 
LLOU . r- 5-5 or gasoline to start or rekindle a fire. These ma- 


a, terials can cause explosions 
ONLOMBUSTIBLENS sa 
MATER PL —Don’t touch a stove to see if it’s hot! 
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—When wood-burning appliances are in use, 
children must be closely supervised. Unaware of 
the potential dangers of wood-burning stoves, 
children may touch one and be burned, or may 
accidentally bump into the stove and tip it over. 

—Another cause of serious accidents is ignition 
of clothing. Make sure that you do not wear loose 
or flowing garments when adding wood to the 
stove or fireplace. Also, be careful that hot embers 
do not fall onto your clothing. 

Do not use coal in a wood stove and vice- 
versa unless the manufacturer has indicated that 
it can handle both fuels. 

—Don’t overload the fireplace with wood or 
use damp or green wood. 

-Don’t use the appliance for trash disposal. 

—Open a window to allow fresh air into the 
room when you use the stove for long periods of 
time. 

Use metal containers to remove ashes. And do 
remove them. 

—Don’t use artificial logs in a wood-burning 
stove. They can create a fire that is too hot which, 
in turn, can cause chimney fires and structural 
damage to the stove. Artificial logs contain a lot 
of wax which can either clog up the air inlet in 
factory-built stoves or run out of the stove. The air 
inlet is needed for proper ventilation and, some- 
times, cooling the walls. 


Maintenance 


You’ve installed your wood-burning system 
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properly. You are careful not to create any fire 
hazard when you use the stove or fireplace. But if 
you don’t clean the system and periodically check 
to make sure that all the components are operating 
properly, you could still have a fire. 

—One danger with any kind of wood- or coal- 
burning system is creosote build-up on the inside 
of the chimney. Creosote, a very flammable by- 
product of wood combustion, can cause very hot 
chimney 

When you first begin using your wood-burning 
system, you should inspect your chimney regularly 
at least at two week intervals for creosote. When 
you see how fast creosote accumulates you can de- 


fires. 


termine how frequently you should inspect and 
clean your chimney. You can hire professional 
chimney cleaners or do it yourself. The chimney 
should also be checked periodically for structural 
damage. 

Creosote can also eat through chimney con- 
nectors. Check the stovepipe regularly to make 
sure that its components have not corroded and 
are connected tightly. 

lf your stove has a thermostat, make sure it 
is working properly. 

If you should have a chimney fire: close the 
damper to cut off the air supply to the fire. Evacu- 
ate the house. Call the fire department from a 
neighbor's. Wet down your roof and other outside 
surfaces to prevent fires from sparks. 

Before using the system again, check the stove, 
chimney connector, and chimney thoroughly to be 
sure that the fire hasn’t weakened any part of the 
system from the intense heat. 


Insuring Safety 


Once your wood-burning system is installed, you 


should call your local fire department or fire 


marshal and ask them to send someone to your 
house to inspect the system. They can certify that 
your system has been installed properly and safely. 


Notify your insurance that have 
lf you don’t and 


you have a fire, your policy might be invalid. 
One last safety tip 


company 
made this addition to your house 


you 


install a smoke detector on 
each story of the house, particularly outside bed- 
rooms. Residential fires are especially disastrous at 
night. A smoke 
you of a 


awaken and 


fire while there is still 


detector can warn 

time to get out 

of the house and call the fire department. 
Wood-burning stoves can be a safe and effective 


alternative or supplement to other types of heating. 


Fireplaces can provide a relaxing atmosphere. Both 


require work so 


that the pleasure they provide 
won't turn into disaster. O 


The safety hazards in the 
photo on p. 19 are: 


@ the wall around the stovepipe is not 
protected with a thimble or noncom- 
bustible material; 


® the combustible floor is not protected; 


@ the stove is too close to an unprotected 
wall; 


® a combustible cardboard box containing 
wood is too close to the stove; 


® a combustible carpet is too close to the 
stove; 


@ there is no spark screen; 


® unless the manufacturer specifies that 
both wood and coal may be burned in the 
stove, only one should be used. 
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N LINE WITH INDUSTRY 


TENTH ANNIVERSARY OF 
NBS-TAPPI! COLLABORATIVE 
REFERENCE PROGRAM 

FOR PAPER 


by Theodore W. Lashof 


In 1969, the National Bureau of Stand- 
rds and the Technical Association of the 
‘ulp and Paper Industry (TAPPI) estab- 
shed the NBS col- 
iborative (CRP) to 
help testing laboratories evaluate and im- 


first of a series of 


reference programs 
prove the accuracy and precision of their 
procedures. In addition to paper, items 
now included in the programs are con- 
tainer-board, rubber, materials 
and most recently, thermal insulation 
During its first 10 years, the NBS-TAPPI 
CRP dealt primarily analyses of 
physical and optical properties of quality 


forensic 


with 





Dr. Lashof is a 
Office ot 
ogy 


research associate in the NBS 


Testing Laboratory Evaluation Technol 
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printing and packaging papers, such as 
strength, and opacity. The pro- 
gram is now being expanded to include 
tests of additional characteristics of these 


gloss, 


papers as well as of the more important 
properties of newsprint and 


directory papers. 


catalog, 


Laboratories voluntarily subscribe to the 
program and select the tests in which they 
wish to. participate. Periodically, the 
Bureau prepares two different samples of 
paper for each test and sends them to 
participating laboratories where the sam- 
ples are tested in accordance with TAPP! 
methods and provided by 
NBS. The values are then 
forwarded to NBS where they are statis- 


tically 


instructions 
laboratories’ 
evaluated, using Youden’s 
These 
presented graphically 
that readily deter- 
mine the level and uniformity of its test 
values in comparison with those of other 
participants. 


two 
results are then 
and in 


laboratory can 


sample analysis*. 


tables so 
each 








Also provided are best values, which 
are estimates based on careful examina- 
tion of all available data, both current and 
past, with special attention to values ob- 
tained by NBS and other recognized U.S. 
and foreign reference laboratories. 


Over the years, the TAPPI program has 
grown from approximately 100 partici- 
pants and nine test methods to 260 par- 
ticipants and 25 test methods. Subscribers 
include both domestic and foreign paper 
mill and research laboratories as well as 
and 
For further informa- 
tion concerning NBS collaborative refer- 
ence programs, contact Shirley Baile, Na- 
tional Bureau of Standards, Technology 
Building, Room A0O5, Washington, D.C. 
20234, 301/921-2946. 


consumer, 


government, commercial 


testing laboratories 





Interpretation and 
”'s Two-Sample Dia- 


22-36 (Jan. 


Technology 6 (1), 


Figure 1—One of the statistical methods used 
in analyzing the results of laboratories’ tests is 


Youden’s two 


sample analysis. Each point on 
the graph represents a laboratory; the ellipse 
represents the bounds within which 95 percent 


of the points for similar laboratories should 


fall. From this diagram, 


each participant can 


determine how well its testing values compare 
with those of other laboratories in the CRP. 
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SEANDARDSLATUS 


NBS ANNOUNCES FOUR 
COMPUTER INTERFACE 
STANDARDS 


by Shirley Radack 


A new Federal computer standard for 
connecting disk 
equipment as a part of large and medium 
scale systems was announced 
by NBS in August 1979. This standard is 
the fourth in a 
(1/O 
that are expected to save the Federal 
Government $61 


magnetic peripheral 


computer 
series of 


input/output 


channel level interface standards 


million over the next 
five years through competitive procure- 
ment of computer peripheral equipment 

The Federal 1/O interface 


ards, all issued in 1979, are 


four stand- 


Federal Information Processing Stand- 
FIPS PUB) 60, I/O Chan 
Interface 


ard Publication 
nel Level 
mechanical, 


which defines the 


electrical, and basic func- 
tional specifications of the channel level 


interface 


—Federal Information Processing Stand- 
(FIPS PUB) 61, Channel 
Level Power Control Interface which de- 


ard Publication 


fines the functional, electrical, and me 


chanical interface for use in connecting 
computer peripheral equipment as part 
of ADP systems. 

-Federal Information Processing Stand- 
FIPS PUB) 62, 
tional Specifications for Magnetic Tape 
Subsystems which defines the use of the 


ard Publication Opera 


channel level interface for connection of 
magnetic tape peripheral equipment 
-Federal Information Processing Stand- 
FIPS PUB) 63 
Specifications for Rotating 


Opera- 
Mass 


ard Publication 
tional 





Radack is in the 
stitute for Computer 


Office of the Director, NBS Ir 


Sciences and Technology 
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Storage Subsystems which defines the use 
of the channel level interface for connec 
tion of magnetic disk peripheral equip 
ment. 

FIPS 60, 61, 
channel 


and 63 provide the full 


level interface specifications for 


magnetic disk and other similar equip- 


ment. The full channel level specifications 


for magnetic tape peripheral equipment 


are provided by FIPS 60, 61 and 62 


These standards are for use by Federal 


agencies in all procurement solicitations 


and orders for medium and large scale 


computer systems and peripheral devices 
to be connected as part of these systems 
unless a waiver has been obtained from 
the Secretary of Commerce The ette 


date for FIPS 60, 61, and 62 in solic 


tation 


and orders of equipment interfacing mag 


tape December 13 


FIPS 63 


net equipment is 
and 
Fed 


computer 


197 The eftective date of 


of FIPS 60 and 61 when 


eral orders and solicitations 


equipment interfacing magnet disk 


equipment is June 23, 1980 
Small computer 


$400 000 in 


systems costing less 


than their “maximum nor 


mally employed configuration” have been 
excluded from compliance with Federal 
interface standards. Information about the 


exclusion list available from Director 
ICST, Attention: Interface 
clusion List, National 
Washington, D.¢ 
Guidance to Federal managers in plan- 
ADP sys 


tems that involve products and services 


Standards Ex- 
Bureau of Stand 
ards 20234 


ning, acquiring and operating 
obtained from multiple sources was is 


FIPS PUB 56 
Multivendor Plug-Compat 


sued last veal Guidelines 
for Managing 
ible ADP Systems, identifies problems that 
are encountered in managing multi 
vendor systems and provides guidance for 
avoiding and solving them 


FIPS PUBS 56, 60. 61. 62,and 63 are 


available from the Nat 


tormation Service (NTIS), | 


onal Technical In 


S. Department 


of Commerce, Springfield, Virginia 


Te ley hone: 703/557-465! 
The large and medium scale computer 


systems for which these Federal com 


puter standards are applicable generally 


nave ‘wo art interface 


tween the cent 
periphera 


Ti nterface between the 


input/output channel of the central 


processing and control 


[ unit 


unit 


®@ the device nterface between the 


control units and the input/output 


and disk 


ipplicable to both 


devices ni ape units 


Additional standard 


interface areas are slated for development 


under the Institute for Computer Sciences 
ind Technology's program in computer 


tems and network standards 


As W ie t 


government 


interiace 


indards already issued, the 


expected to benefit from 


reduced costs of peripheral equipment 


through more competitive procurement 


and assurance of reliable and efficient op- 

eration of equipment and components 
Scheduled for develooment through the 

1980's are ine 


mid printer operational 


specifications to define the channel level 
» for connection of printing equip- 
ment; magnetic disk device and magnetic 


device interface standards to pro- 
interchangeability for 
disk Also 


scheduled for development are interface 


plug-to-plug 


magnetic tapes and drives 
standards for connecting equipment and 


components as part of mini-and micro- 


computer systems. Aided by two Research 
Associates working with ICST staff under 
government/industry cooperative agree- 
ments, investigation has begun on devel- 
foundation for 


forward-looking 


oping the technological 
interface 


standards planned for the mid-1980's 


additional 
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NEW PHOTOMETRIC 
CALIBRATOR PERFORMS 
DIRECT MEASUREMENT 


Dennis A. 
Mechanical 
Metrology 


and Russell D 
Processes 


Swyt Young, 
Division, A123 
Building, 301/921-2159, and 
James G. LaRock, Instrument Shops Divi- 
sion, 139 Shops Building, 301/921-2158. 


A variety of industries need calibrated 
transmission density standards with ac- 
curacies of about 0.5 percent (in density) 
over a range of 0.05 to 6.00 density 
units, corresponding to 0.00000100 + 
0.000 000 07 transmittance units. A_ pri- 
mary calibration of such standards requires 
a direct measurement, one not involving 
a comparison to another calibrated stand- 
ard of the same kind. A few devices have 
this direct-measurement capability, but 
none has been reported to be capable of 
measuring these extremely low transmit- 
tances (i.e., high densities) without some 
type of bootstrapping which is subject to 
accumulating errors. The Inverse Fourth 
Power Photometric Calibrator shown in 
figure 1 was developed to overcome this 
limitation. The principle of the device is a 
variation of a phenomenon encountered 
in radar tracking of satellites and flash 
photography—the strength of a signal 
which is returned to its source after being 


26 


reflected by a target will depend on the 
inverse fourth power of the distance be- 
tween the source and the detector. 


In this new device, the “target” is a 


flexible light guide, consisting of a bundle 
of optical fibers, which collects light from 


the primary point source, “turns it around” 


and re-emits a fixed fraction as a second- 
ary point source back toward the source- 


detector plane 2 


Between the 


igure 


source and detector is a folded optical 


path consisting of two parallel, optically- 
isolated 


enclosures which form separate 


paths (a) between the source 


and one 


end of the light guide and (b) between 
the other end of the guide and the de- 
tector. The light guide is mounted on a 
stepmotor-driven carriage. It can be 
moved over a distance of 3000 mm with 
measured to 0.01 nim. The 
complete system is shown schematically 


? 


in figure 3. 


its position 


Figure 1 


lighter 


Photometric Calibrator, page 26 
Alaskan Natural Gas Pipeline, page 28 
“Ultra-Black” Coating, page 30 


Measurement of a filter’s transmittance 
depends on the following relationships: 
1) the output, i, of the detector is pro- 
portional to the flux, F, it receives; 2) the 
flux the detector receives is proportional 
to the fourth of d, the 
effective distance between the source and 
the detector; and 3) a filter’s transmit- 
tance, T, is the ratio of the flux, Fy, it 
transmits to the flux, F 


inverse power 


, incident upon it. 
To carry out such a measurement the 
carriage is first stationed at some posi- 
tion, d., and the output of the detector, 
i, is noted. A filter is then inserted in the 
light peth. The carriage is moved toward 
the detector to the position, d,, where the 
detector output is reestablished. The 
transmittance, T, is then given by solv- 
ing the two simultaneous equations, 

i=kF =k /(d)* and i=k F =k T/(d)4 


> 


where T=(d,/d,)* 
Repeated measurements made in this 


way over the 3000 mm distance traveled 
result in three-sigma standard deviations 
of less than 0.002 density units, a signifi- 


cant increase in precision over the in- 


ao x 
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Figure 2—The inve rth photometr 

calibrator. The apertur or u primary source 
1d the detector D ! n plane P, separated 
wriable listance d from plane P, wi ch 

contains the apertur f the collector C and 


the secondary source S, 


verse-square apparatus which this device 
is intended to replace 


In addition, the new apparatus allows 


measurements of much smaller trans- 
mittances. On the inverse-square appara- 
tus with its 6-m length and 1-m closest 
approach the minimum. transmittance 
measurable without bootstrapping is 0.03 
(or 1.5 density units). The inverse fourth 
system measures down to 0.0000015 
5.8 density units). To accomplish the 
same measurement, the old system would 
need to be an impractical 800 m long 
Patented by NBS under the names 
Swyt and Young*, with engineering de- 
sign by James LaRock, the device is cur- 
rently being used by researchers in the 
NBS Radiometric Physics Division for 


calibrating photographic film standards 

















November 1979 











GIRTH WELD STANDARDS FOR 
ALASKAN NATURAL GAS PIPELINE 


Richard P. Reed, Fracture and Deforma- 
tion Division, Building 2-1228 


Colo., 80303, 303/499-1000, ext 


In 1976, NBS assisted the Materials 
Transportation Bureau (MTB) of the De- 
partment of Transportation in developing 
oil pipeline girth weld-quality assessment 
models based on fracture mechanics for 
the Trans-Alaska Pipeline. This was the 
first time in the United States that frac- 
ture mechanics had used in the 
field to evaluate the significance of flaws 
in pipeline girth welds. 

The current MTB request for NBS assist- 
ance relates to the construction of a nat- 
ural gas pipeline system which will bring 
Alaskan natural gas to the lower 48 States 
MTB is in need of guidelines and pro- 
cedures for evaluating natural gas pipe- 
line girth welds similar to the oil pipe- 
line assessments previously provided by 
NBS. 

NBS research will be used to provide 
a basis for (1) formulation of alternative 
allowable defect sizes, (2) recommended 
practical field inspection techniques and 


Boulder 
3870 


been 


standards for the gas pipeline for flaw 
sizes in excess of the present weld quality 
standards, and (3) recommended practical 
procedures to implement techniques in 
the field. The 


ordinated with the gas pipeline compa- 


information is to be co- 


nies before construction, and, therefore, to 
prevent delays or changes in procedures 
and eliminate unnecessary remedial weld- 
ing. Also, integrity of the 
pipeline material and welds is to be care- 
fully 


the structural 


documented to assure safety con- 
cerns associated with the pipeline 

The Alaskan portion of the natural gas 
pipeline consists of pipe 1200 km long 
with an outside diameter of 122 cm and 
a wall thickness of 1.5 cm. Present plans 
call for a maximum allowable pipeline 
operating pressure of 8.7 MPa. 

Originating at Prudhoe Bay, the pipe- 
line generally will parallel the Alaska oil 
pipeline, cross the Brooks Range through 
the Atigun Pass, and continue on to 
Delta Junction. At Delta Junction, the 
pipeline will diverge from the oil line and 
follow the Alaska Highway to the Alaska 
Yukon Territory 

The 


south 


border. 
Canadian will 
parallel to the 


continue 


portion proceed 
generally Alaska 
Highway, and through British 
Columbia to Alberta where the transpor- 
tation system splits. The western leg of 
border 
British Columbia, for 


the system will cross the 


Kingsgate 


near 
ultimate 
Washington 
and California. The eastern leg 
cross the 


distribution through Idaho 
Oregon 


will border near Monchy, 
Saskatchewan, and become the proposed 
Northern Border Pipeline System for 


transportation North 
Dakota Minnesota, lowa, 
and to a final point south of Chicago. 


through 
South Dakota 


Montana, 


Overland oil and natural gas transport 
pipelines are constructed of lengths of 
steel pipe welded end-to-end. Each pipe 
segment is pressure tested during manu- 
facture. Upon completion of a pipeline, 
the system is hydrotested. These tests 
evaluate pipe quality and the integrity of 
the longitudinal seam welds. However, 
since the axial-direction stress level is at 


most half of the hoop-direction stress 


level, pressure tests do not adequately 
evaluate the girth welds that link the 
pipe segments. The safety of these joints 
depends on the quality of the girth welds. 
Weld quality is achieved by using prop- 
erly prepared weld joints and qualified 
weld procedures and welders, and by in- 
spection and testing of production welds. 
Weld inspection records are judged for 
quality by standards of acceptability es- 
tablished by the API-AGA (The American 
Petroleum Institute and the American Gas 
Association) Joint Committee on Oil and 
Gas Pipe Line Field Welding Practices and 
published as API Standard 1104. 

Federal safety regulations stipulate that 
pipeline girth-weld acceptability be de- 
termined by 
ments of API 


the weld-quality require- 
Standard 1104. For each 
characteristic type of flaw, allowable sizes 
are set forth in API 1104 as determined 
by considerations of workmanship. Flaw- 
size limits are based on quality 
reasonably expected 


levels 
qualified 
welder using satisfactory materials, equip- 


trom a 


ment, and procedures. Pipe size, strength 


and toughness, weld properties, or pipe- 


line operating conditions are not 
sidered in these quality requirements. 


Usually 


con- 


at least 10 percent of all girth 


welds must be tested 


nondestructively 
over the entire weld ci:cumference and 
checked for compliance with weld-quality 
standards. The requirement of complete 
radiographic inspection of all girth welds 
was imposed for the Trans-Alaskan oil 
pipeline and a similar requirement will be 
imposed for the Alaska portion of the 
Alaska Natural Gas Transportation System. 
However, radiographic interpretation is 
an inexact science under field conditions, 
and radiographic re-examination often 
reveals undetected or misinterpreted flaws 
whose size exceeds weld-quality stand- 
ards. Weld flaws that exceed established 
sizes require repair, an expensive proc- 
ess, unless repair is waived by the Ma- 
terials Transportation Bureau. 

In the Trans-Alaska oil pipeline situa- 
tion, 


some sections of the 


pipe were 
buried and therefore some questionable 


girth-weld flaws would have been diffi- 
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cult to reach for repair. Therefore, MTB 
was requested to make a judgment in 
respect to the potential 
pipeline’s integrity. 

MTB 
which 


threat to the 


decided to assess the extent to 


fracture mechanics 


could aid in 
They requested 
NBS in 


making such decisions 


direct 


assistance from the 


their 
assessment of weld quality. 

NBS researchers used fracture mechanics 
techniques to study the influence of load- 
ing, crack 
on the 


size, and structural geometry 


fracture resistance of materials 


containing cracks. When applied to the 


development of quality standards for 


Jatural Gas 
rtation System 


Alaska-Canada 
Natural Gas Pipeline 
system 


November 1979 


pipeline girth welds, the objectiv 


Canadian pipeline 


Annual 
fracture mechanics analysis was t workshops will com NBS pro 


late maximum allowable fla zes § gram involvin actur cha d 


that the pipeline operation s 
flaws of this size or 


inspection NBS 
Boulder and 


Dick Reed 


and Len 


weld 


not cause larger participant 


grow through the pipe wall during service Gaither 


Flaw-size 


burg fi tie nclude 


project 


that Mordtin 


and failure behavior Harry 


limits were calculated using leader Harry Berger 


fracture-mechanics analysis models nondestruct evaluation 


relate flaw growth McHenry, R and John 
ot representative pipeline 


NBS } 


tive programs with the 


Smith { 


welds fracture mechanics); Dan Chwirut 
Currently establishing coopera ultrasoni jim f 


{ mechanical prop- 
Northwes 


t Pipeline gue and 
Alberta rry Kruger rt on 


Company (Canadian por 


inspec- 
Bob Placi 


Schneider 


Company (Alaska portion 


Gas Truck Line 


Sam 


tion), and the Canadian Welding Institute administration 


turn page 
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“ULTRA-BLACK” COATING FOR 
HIGH ABSORPTANCE OF SOLAR 
ENERGY 


Stability 
Materials 


Chemical 
B254 


Christian E. Johnson 
Division 


301/921-3618 


and Corrosion 
Building 


Electroless nickel-phosphorus coatings 
are commonly applied by the electroplat 
ing industry. The process depends on the 
reduction of nickel ions in solution with 
hypophosphite—an autocatalytic process 
Electroless plating differs in one significant 
respect from all the other aqueous chemi- 
cal plating procedures in that it is the 
only one which does not depend on the 
presence of a couple between galvanically 
dissimilar metals. The coating material is 
commonly considered to be a supersatu- 
rated solution of phosphorus in nickel. The 
phosphorus content is normally about 8 
percent by mass, but can be varied be- 
tween 2 and 12 percent to 
ductility, corrosion resistance, 
and structure. 

In this technique, electroless nickel- 
phosphorus coatings are applied to cop- 
and steel substrates from the 
Brenner bath. To the unique 
surface morphology, the electroless nickel 
deposits of appropriate composition are 
immersed in 1:1 concentrated nitric acid 


control 
strength, 


per acid 


develop 


until the 
The degree of black- 
the 
composition 


and water solution at 50 °C 


blackness appears 
ness Is 


dependent immersion 


the 


on 


time and of the alloy. 
The optimum composition and the com- 
position limits have not been determined, 
but it is judged that an alloy containing 8 
percent phosphorus can become ultra- 
black 15-20 


selectively dissolves 


in about seconds. The acid 


the coating, leaving 
a honeycomb structure with pores which 

the 
This structure can be seen in 
The 


pore 


extend into coating and, possibly 


through it 
SEM micrographs in figures 1 and 
average diameter 


maximum pore 


depth and pore spacing range trom a 
fraction of a micrometer to several micro 
meters or about a frac 
to 
quently 


the 


tion of a wavelength 
light 
the pores (which are invisible to 
naked light 

the intensely 
even 


several wavelengths of Conse 


eye) trap any incident 
to 


the 


causing Surlace 


black 


sically 


appeal 


though alloy is intrin- 


reflective 
Tests of two specimens show that the 


chemical treatment of the electroless 
! 


nickel coating can lead to a black surface 


; | f} f 
ge spectral reti 


ctance ol 
ured at 


2140 


5 percent when ea wave- 


leneths from 320 nm on an 


¥ 


¢ ¢ 
WAGE 


Edwards-type integrating sphere spectro- 
The 


results of the spectral reflectance meas- 


photometer referenced to BaSO, 


urements are shown in tigure 3 


Analysis of one specimen resulted in an 
emissivity of approximately 50 percent at 
room ‘temperature. 


Qualitative wear 


resistance was determined by abrading 


the blackened surface with a pencil eraser 
which appeared to remove the black sur- 
face but which, in reality, was only break- 
sharp peaks of the etched 


leaving more flat 


ing off the 


surface, thus area for 
light reflection. The conical pores or chan- 
still present in the 
SEM of the abra 
This coating is mechanically stronger tha 


but 


nels were 


revealed by 


gold-black in its present state-of 


ile enough be 


where conditions of abrasion or 


not to incor- 


porated 
excessive handling would be incurred 


The 


coating 


low i] 


this 


ot 


spectral reflectance of 
the 


any 


puts it at or near top 


absorptance 


This 


black surface may find applications in flat 


known 


ultra- 


capability for 


coating capability of the 


nh of the 


Figure 1 


r 


% 
‘». 
wa. 





plate solar collectors, optical devices, or 
may be used in low temperature calorime- 
try studies. Other possible uses of this 
unique surface morphology may be on 
radiometers, light image intensifiers, and 
because of the large surface area, as a 
catalyst 

There is a need to determine corrosion 
resistance, thermal stability and how the 
formation of the “ultra-black” coating is 
dependent on the electroless nickel 
composition and structure. Further tests 
are being done to characterize the coat 
ing properties as a function of the deposi 
tion parameters and to gain an under 
standing of what coating properties affect 
the absorptivity of the material. Addi- 
tional work will be required to better 
measure the emissivity level » reduce 
it, and to improve the wear resistance 

A patent application on this technique 
for obtaining the ultra-black surface has 


been filed 
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COMPUTER CONFERENCE 

Dr. Keith Tocher, British innovator in 
high-speed electronic computing, statisti- 
cal modeling, and computer simulation 
will deliver the keynote ad- 
dress at the 1979 Winter Simulation Con- 
ference (WSC 79), to be held December 

1979 in San Diego, California. 

A management sciences and computer 
technology coordinator for the British 
Steel Corporation, Tocher will describe 
the work of the 
Britain’s 


languages 


Simulation Centre of 
Research Council and 
discuss leading computer science issues 


Science 


of concern to simulation specialists on 
both sides of the Atlantic. Tocher is the 
author of The Art of Simulation, a classic 
work published in 1963, and has devised 
computer systems for the British Ministry 
of Transport and Civil Aviation as well as 
for the commercial banking network in 
his country. 

defined as a tool or tech- 
nique involving the use of computers to 
synthesize and 
world problems 


Simulation 


real 
will be discussed at 50 
attended by 


analyze models of 


sessions managers, users, 
practitioners, researchers, and newcomers 
to simulation. Cosponsoring WSC 79 are: 
the Commerce Department's 
Bureau of Standards; the 
Industrial 


sociation” tor 


National 
American In- 
Engineers; the As- 
Computing Machinery’s 
Special Interest Group on Simulation; the 
Systems, Man, and Cybernetics Society of 
the Institute for Electrical and Electronics 
Engineers; the Operations Research So- 
ciety of America; the College of Simula- 
tions and Gaming of the 


stitute of 


Institute for 
Management Sciences; and the Society 
for Computer Simulation. 

WSC 79 will be the eleventh such con- 
ference, and its contributions will be of- 
fered as a bridge to the goals for the 
next decade, looking toward ‘an emerg- 
ing technology of the 1980’s that will 
allow us to harness the power of informa- 
tion processing to tell us why things hap- 
pen—before they occur.” 
be discussed at 


Major areas to 
the conference include 
computer simulation systems applicable 
to environmental, health care, transporta- 


tion, aerospace, and energy problems. 
Other papers deal with such topics as 
validation, production planning and con- 
trol, computer system design and _ lan- 
guages, simulation strategies, and crisis 
management. A sequence of tutorials will 
map out a path for successful computer 
modeling in terms of simulation objec- 
tives, methodology, analysis, results, and 
conclusions. 

All technical sessions of WSC 79 will 
be held at San Diego’s Holiday Inn Em- 
barcadero. For information on registra- 
tion, contact Don Warner, Department of 
Computer Science, California State Uni- 
6000 J Street, Sacramento, CA 
95819, phone 916/454-6718. 

The conference general chairman is 
Mitchell G. Spiegel, FEDSIM/NA, Wash- 
ington, D.C. 20330, phone 202/274-7910. 
Paul F. Roth, 
Mail Stop 4530, 

Pennsylvania Ave., N.W., 
D.C. 20461 (Roth will be 
general chairman of WSC 8(). The pro- 
Robert E. Shannon 
Alabama in Huntsville, 
School of Science and Engineering, P.O. 
Box 1247, Huntsville, AL 35807 


versity, 


The associate chairman is 
Department of Energy 
12th St. and 
Washington, 


gram chairman is Prof 
University of 





CONFERENCE. ~ 
CALENDAR 


November 27 


FIRE SAFETY 





FOR THE HANDICAPPED, 
NBS, Gaithersburg, MD; sponsored by 
NBS and HEW; contact: B. Levin, 
A363 Polymers Building, 301/921-3175. 


December 3-5 

1979 WINTER SIMULATION CONFER- 
ENCE, San Diego, CA; sponsored by NBS, 
AllE, ACM, IEEE, ORSA, TIMS, and SCS; 


December 


RESEARCH 


10-11 


National Center for Resource Recovery: 


For general information on NBS 
conferences, contact JoAnn Lorden, 
NBS Public Information Division, 
Washington, D.C. 20234, 301/921-2721. 


contact: Joseph Berke, B326 Physics Build- 
ing, 301/921-2343. 

NBS-NCSBCS JOINT CONFERENCE ON 
BUILDING REHABILITATION RESEARCH 
AND TECHNOLOGY FOR THE 1980's, 
Jack Tar Hotel, San Francisco, CA; spon- 
sored by NBS and NCSBCS; contact: 
Sandra Berry, B226 Building Research 
Building, 301/921-2776. 


December 12 

COMPUTER NETWORKING SYMPOSIUM, 
NBS, Gaithersburg, MD; sponsored by 
NBS and IEEE; contact: Fran Nielsen, B212 
Technology Building, 301/921-2601. 


1980 


May 5 
TOPICAL CONFERENCE ON _ BASIC 
OPTICAL PROPERTIES OF MATERIALS 
NBS, MD; sponsored by 
NBS in cooperation with OSA; contact: 
Albert Feldman, A251 Materials Building, 
301/921-2840. 


Gaithersburg, 


May 13-15 
MEDILOG 80 
sponsored by 
Charles 


NBS, Gaithersburg, MD; 
NBS and DOD: contact: 
Hulick A740 Administration 


Building, 301/921-3465. 





OPPORIUNITIES IN RE- 
SOURCE RECOVERY, NBS, Gaithersburg, 
MD; sponsored by NBS, DOE, NSF, and 


scheduled 


oned to May 


DIMENSIONS/NBS 








PUBLICATIONS 





VIBRATION ISOLATION MOBILE HOME FIRE SAFETY 
IMPROVEMENTS 


Vibration Isolation: Use and Characteriza- 

tion, Snowden, J. ¢ Nat. Bur. Stand Mobile Home 
U.S.), Handb. 128, 129 pages (May 1979 Recommendations 
Stock No. 003-003-02065-6, $4.* nick, E. K., Kle 


#793 527.94 p 
The National Bureau of Standards’ Cen- , , ae 
ai Intorma nm ; ; f ne fe ri OTT ci NBS aeve 
ter for Mechanical Engineering and 161 ped speci 1c al 
‘ 16 oped speci aul ) Tor noods anpove 
Process Technology has published a new ' + 
Recommendations for improving e he cooking rang to prevent overhead 
state-of-the-art handbook on the theory 


levels of fire safety in mobile homes are cabinets from nit Requirements for 
and practice of vibration isolation for — 
set out in a report issued by the National ame s1Stal I posed under 


machinery. , . 
Bureau of Standards Center for Fire Re 


Written by Dr. John C. Snowden of 


Pennsylvania State University under NBS , 
The recomme r I t rf ve 
sponsorship Vibration Isolation: Use and ; 
CI | | year cooperative resea rogram spon 1fT) reaag ratings t interior n 
raracterization a practical guide tor : ' Pd , 
; - i o sored by NBS and the Department of ’ fort | vera ign options 
engineers who design and use vibration : - ; ' : 
Housing and Urban Development UI were als ; , 1 by NBS. Each of the 
isolation systems, and for the scientists ' Re 
are designed to | nD upgracde t 18) } ICSI df ) would luce the like 
who research new systems ' . 4 
Mobile Home stru ) ind ety OG ) snover tor } lifferent et of 


Unwanted vibration from machinery Standards ond yptions v dentified 
can lead to a number of problems, from Most 


re the fi 


excessive noise levels and difficulties in jzed 


process control to structural damage and = |ayouts and combustib 

loss of product quality. Snowden’s text  ysually found in mobile hom f th ptions—t mn f the number of 
examines solutions to this problem based potential for rapid fire growth and spread nob home fires that could have been 
on approaches which isolate the source These two cha 


of vibration with various support systems try and interior finish 


Synthesizing the results of over 200 maior factors NBS researcher 
separate references, Snowden discusses n 90 full-scale 
the mechanical properties of vibration the kitchens, corridors, living rooms, and 
damping materials, analyses of various bedrooms ' nstrumented mobile 


classes of antivibration mounting systems homes h : were conducted at NBS SS | transmitted ti recommenda 


34 eu 
and methods for testing and evaluating ver the past four vear ns to HI for consideration in that 
the performance of antivibration mount- 7 m , il oon gency going | w of the mobile 


ings. 


la ‘ atial ire ristics com 





parable } yund homes 


* Publications cited from this point on ons in an 


currently ( ucted to comply 


may be purchased at the listed price with standard 


the standard. Analyses of the 
from the U.S. Government Printing Oftice tests Fire Protec- 
Washington, D.C. 20402 (foreign: add extent 


25! Microfiche copies are available 


were directed i evaluating 


red 
, ' zed Db 
ot the potential hazard to life ¢ d by many 


and state and 


or property damage occurring in e% 
from the National Technical Information of the tests. High temperature, excessive The NBS tests 
Service, Springfield, VA 22161. For more carbon monoxide from the fire, and oxy the usefulness of 
complete periodic listings of all scientific gen deficiency were the factors used to irrent fire safety criteria 
papers and articles produced by NBS staff iudge the hazard to life. The attainment t standard 


> > > lette 
write Editor, Publications Newsletter of flashover was the criterion for prop 


Administration Building, National Bureau — erty damage 
of Standards, Washington, D.C. 20234 


Flashover is a phenomenon 
in which heat from the upper walls and 
ceiling and the hot gases and smoke 
layer in the upper part of the room sud 
denly cause the room to become fully 
involved in flames turn page 
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PUBLICATIONS continued 


DETERMINATION OF POTASSIUM 
IN SERUM 


A Reference Method for the Determina- 
tion of Potassium in Serum, Velapoldi, R 
A. Paule, R. C., Schaffer, R., Mandel, J., 
Machlan, L. A., and Gramlich, J. W., Nat 

Stand. (U.S Publ. 260-63 
May 1979) Stock No. 003-003- 
02068-1, $3.75 


Spec 


# pages 


Guided by a committee of experts in 


clinical chemistry, a reference method was 
established for the determination § of 
serum potassium based on flame atomic 
FAES 

comparing 


obtained by use of the 


emission spectroscopy Its accuracy 


was evaluated by the values 


method in 12 
laboratories 


against the results obtained 


by a definitive analytical method based 


on isotope dilution-mass spectrometry 
IDMS). Seven serum pools with potas- 
sium concentrations in the 


to 7.326 mmol/l 


range 1.319 
were analyzed. Manual 
and semiautomated pipetting alternatives 
were tested using sample sizes of 5.0 and 
0.25 mL, respectively. 

The laboratories used several different 
FAES The 


that the standard error for a single labora- 


instruments results showed 


tory’s performance of the procedure 
ranged from 0.049 to 0.063 mmol/l 


0.065 


with 
mmol/l 
the range of concentrations studied. These 
values 


a maximum bias of over 


were within. the and 
precision goals that had been set by the 
committee. The from. the 


techniques were 


accuracy 
results two 
pipetting similar. The 
showed excellent 
total 


with 20 of 22 


calibration curve data 


linearity over the concentration 


range, curves having 
standard deviations of fit 0.075 mmol/L or 
less 

With appropriate experimental design 
the reference method 


accuracy of 


may be used to 
field 


as well as to determine reference potas- 


establish the methods 


sium values for pooled sera. 


NEW GUIDE TO FEDERAL 
CALIBRATION LABS 


Catalog of Federal Metrology and Calibra- 
Leedy, K. D. Nat. Bur 


Publ. 546 


tion Capabilities, 
Stand. (U.S 


tion, 52 


Spe 
June 197 
003-02082-6, $2.50 

The National 
published the 


Standards has 
detailed 
and Calibra- 


Bureau of 
tirst issue of a 
Catalog of Federal Metrology 
tion Capabilities 

Produced by a comparatively new NBS 
group 


the Precision Measuring and Test 


Equipment Project, the Catalog will even- 
tually list most metrology and calibration 
Federal 


Accounting Oftice esti- 


laboratories in the 
The U.S 


Government 
General 
mates the value of precision testing equip 


ment owned by the Federal Government 


at over $2.7 billion 


More than $250 mil- 


lion per year 


is spent in calibrating this 
equipment 
The first 


issue of the catalog indexes 


laboratories from the Departments of De- 


fense, Energy, and Transportation and the 


National Aeronautics and Space Adminis- 
tration. Subsequent editions will add other 


lit 


Federal calibration facilities. The labora- 


tories are cross-indexed by agency and 


geographical location. Entries describe 


the particular measurement capabilities 
of each laboratory and provide the name 
and telephone number of an information 
contact. 

The Precision 
PMTI 
NBS in 1978 in response to a request from 
the Office of 


Test 


Project was begun at 


Measuring and 


Equipment 
Management and Budget 
tor an NBS program to improve the man- 
agement and use of precision test equip- 
ment by the 

The PMTE 
communications 


Federal Government. 


project works to improve 
PMTE 
useful tech- 
nologies and management strategies tor 
Those interested in re- 
PMTE project, in- 
publications and meetings, may 
receive the project newsletter, PMTE 
Update. For information, contact the 
PMTE Project, Office of Measurement 


between Federal 


laboratories and to identify 
the laboratories. 
ceiving news of the 
cluding 


Services, National 


ih 


Bureau of 
20234 


Standards, 
Washington 301/921-2805 
STANDARD REFERENCE MATERIAL 
1470 


SRM 1470: Polyester Film for Oxygen Gas 
Transmission 
D | 


Spec 


Measurements, Barnes, | 
Martin, G. M., Nat. Bur. Stand 
Publ June 


' 
Stock No 


260-58, 43 pages 


003-003-02077-0, $2 


This report presents information which 
should be of users of NBS 
Standard Material 1470. This 
SRM takes the form of 23 um thick sheets 

film. The 
gas transmission rates of these films with 


interest to 


Reterence 
of poly(ethylene terephthalate 


respect to oxygen gas 


analyzed. We 


comes 


have been care- 


fully where the 
how it is packaged 
and how it should be conditioned prior 
to measuring 


describe 


film from 


The steps which were taken 


to characterize a random sample of 


sheets from the production lot of the 
SRM _sare 
transmission 
»» 


discussed in detail. The 


rates and the time-lags of 


fila . 
iims were measured using a state-of- 


the-art electronic manometri¢ permeation 


facility. The temperature dependence of 
the permeability was 


determined over 


the temperature range 288 K to 310 K. A 
small pressure effect was which 
s thought to be an artifact. The statisti- 


cal measures 


found 


which were derived from 


the data are detail. It is 


discussed in 


concluded that the largest source of 


variability is from one sample to another 


with a coefficient of variation amounting 


to 4 percent 


\ brief discussion of units 
for expressing permeabilities is given. Ef- 
fects due to thermal conditioning (“ag- 


g 
ing’) and outgassing are discussed. 
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NEWS BRITS 





A-RAY MAGNIFIER, DEEP CEAN SAMPLER, LASER GLASS WIN IR-100’s. NBS 
researchers have peen cited in three of this year’s "“IR-100" 
awards from Industrial Research/Development magazine for the 
"100 most significant new technical products of the year-" The 
three awards were for: an X-Ray Magnifier which provides a 25- 
fold improvement in the resolution of real-time x-ray images; a 
Deep Ocean Sampler with which microbiologists can retrieve 
water samples from the deepest parts of the ocean and maintain 
them at their original temperature and pressure; and 4a 
specially formulated neodymium-doped fluorophosphate glass’ for 
use in high energy lasers that shows a 50 percent improvement 
in the non-linear refractive index over conventional laser 
glasses. The first two awards were made to NBS, while the 
third was shared with a group’ from Lawrence Livermore 
Laboratory? Hoya Optics, USA; Owens-Illinois; and Schott 
Optical Glass, Inc. 








PRECISION MEASUREMENT GRANTS FOR 1981- NBS is currently soliciting proposals 
for two research grants- The grants are for one year but may 
be renewed for up to two additional years- NBS Precision 
Measurement Grants are awarded each year to scientists in 
academic institutions for work in the field of precision 
measurements and the determination of fundamental physical 
constants. Prospective candidates must submit information to 
NBS by February 15, 1980 through September 1981. Information 
on how to apply can be obtained from: Dr. N- Taylor, 
B258 Metrology Building, NBS, Washington, D.C. 





INDUSTRIAL THERMOMETER TESTING- The NBS Office of Measurement Serv 
the Temperature Measurements and Standards Division 
seeking participants for a new Measurement Assurance 
(MAP) for testing industrial platinum resistance thermom 
The program will use the new standard for testing PRT’s issued 
by ASTM Committee E-20 on Temperature Measurement, Subcommittee 
on Resistance Thermometers. Interested parties should contact 
Dr- George Furukawa, B310 Physics Building, NBS, Washington, 
D.C. 20234. 





COLOR DISTORTION OF LIGHTING SYSTEMS, SAFETY PROBLEMS. Color distortion and 
related safety problems presented by new, more efficient light 
sources are being studied in two new research laboratories set 
up at the NBS Center for Building Technology (CBT). The labs 
are being used to carry out a series of experiments to 
determine which colors look red, green, or blue, for instance, 
When an object or area is illuminated by one of the more 
energy-efficient type of lights now available or being 
developed. NBS will make recommendations to ensure that 
various safety colors look as they should when viewed under 
different light sources. The work is peing carried out with 
Support from the U.S. Occupational Safety and Health 
Administration. 
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NEXT MONTH IN 


DIMENSIONS 


Are citizen rights being protected 
in automated handling of personnel 
records? A Columbia University 
professor conducted an in-depth 
study of this problem for NBS and 
the Privacy Protection Study 
Commission. Learn the results in the 
next issue of DIMENSIONS/NBS 








U.S. DEPARTMENT OF COMMERCE 


Jordan J. Baruch, Assistant Secretary for 
Science and Technology 


NATIONAL BUREAU OF STANDARDS 
Ernest Ambler, Director 


Prepared by the Public Information Division 
Washington, D.C. 20234 


Richard S. Franzen, Chief 


Sharon Washburn, Chief 
General Publications 


Bobbi Plocinik, Editor 
Justine A. Williams, Assistant Editor 
Stan Lichtenstein, Production Manager 


Judy Fessler, Visual Editor 
(Commerce Department 





PHOTO CREDITS 


Mark Helfer: Cover and pages 10-17 and 19 
Gail Porter: pages 2, 3, 8 and 9 
Beamie Young: page 4-7 


Photo Courtesy of Smithsonian Institution, #62157, page 18 





d by Congress 
their application 
d out by the 

ve Institute 


sovernment 


NS/NBS describes 


| concern such 

as energy < application utilization, 

ana consur nce The view p 1 by authors do 

vot necessarily ref [ y oft National Bureau of Standards or the Department 
Commerce 





For sale by the Superintendent of Documents, U.S. Government Printing Office 


Washington, D.C. 20402. Annual subscription: Domestic, $11.00, foreign, $13.75. Single 


copy: Domestic, $1.10, foreign, $1.40. The Secretary of Commerce has determined 


that the publication of this periodical necessary in the transaction of the public business 


required by law of this Department. Use of funds for printing this periodical has been 


approved by the Director of the Office of Management and Budget through June 30, 1981. 





U.S. DEPARTMENT OF COMMERCE 
National Bureau of Standards 
Washington, D.C. 20234 


OFFICIAL 3USINESS 
Penalty for Private Use, $300 
RETURN POSTAGE GUARANTEED 


AN EQUAL OPPORTUNITY EMPLOYER 


POSTAGE AND FEES PAID 
U.S. DEPARTMENT OF COMMERCE 
COM-215 


CONTROLLED CIRCULATION RATE 


UNBS SE ERIASOOSEISSDUEQO aR 
SERIALS PROCESSING 
UNTVERSIT Y MICROFILMS INTL 
“00 N 2EEB pp 
ANN ARBOR My 


£8106 











